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(54) Supporting roller 

(57) A supporting roller (12, 122, 123) that has a 
greater than usual capacity for constant operation com- 
prises a skirt (14), for supporting a return side (1 6) of an 
endless chain of a chain conveyor, and, coaxial with the 



skirt (14), a hub (1 8) designed to rotate idly on a journal 
(1 9), and, in addition, a sleeve (20) made of a material 
having high friction laid over the skirt (14), in particular 
overmoulded around the skirt (1 4) or slid axially onto the 
skirt (14). 
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Description 

[0001] The subject of the present invention is a sup- 
porting roller. 

[0002] One known type of supporting roller comprises 5 
a skirt, for supporting a return side of a chain of a con- 
veyor, and, coaxial with the skirt, a hub designed to ro- 
tate idly on a journal. 

[0003] Though in many ways satisfactory, known roll- 
ers leave much to be desired when it comes to durability 
of operation. 

[0004] One of the main problems with known rollers 
is that they tend, as they rotate about their respective 
journals, to pick up impurities, such as particles resulting 
from wear, and dirt in general, which greatly increase 
the resistance to rotation of the supporting roller on the 
journal. Because of the increasing resistance to rotation 
present between the known roller and the journal, the 
return side of the chain tends to skid on the surface of 
the skirt, resulting in accelerated wear of the parts in 
contact with each other. 

[0005] Another problem with known rollers, especially 
under the conditions of use at high speeds of rotation of 
the chain, is the noise of the coupling between the skirt 
and the chain. 

[0006] The problem addressed by the present inven- 
tion is to devise a supporting roller with structural and 
functional characteristics such as to overcome the 
abovementioned problems cited with reference to the 
prior art. 

[0007] This problem is solved with a supporting roller 
of the type specified above, characterized in that a 
sleeve made of a material having high friction is laid over 
the skirt. 

[0008] Further features and the advantages of the 
supporting roller according to the present invention will 
appear from the description given below of a preferred 
embodiment thereof , provided by way of non-restrictive 
indication, with reference to the accompanying figures 
in which: 

Figure 1 is a perspective view of a supporting roller; 
Figure 2 is a side view of the supporting roller shown 
in Figure 1; 

Figure3 is an axial section through the rollershown 
in Figure 2, taken on Ill-Ill; 

Figure 4 is an axial section through the rollershown 
in Figure 2, taken on IV-IV; 

Figure 5 is a side view of the roller shown in Figure 
4, in the direction of the arrow V; 
Figure 6 is a perspective view, with separated parts, 
of a stage in the assembly of the roller of Figure 1 ; 
Figure 7 is a perspective view of a supporting roller 
in a second embodiment; 

Figures 8, 9 and 10 are side views of three embod- 
iments of supporting means comprising two sup- 
porting rollers; 

Figure 11 is a side view of a supporting roller in a 
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third embodiment; 

Figure 12 is an axial section through the roller 
shown in Figure 11, taken on XII-XII; 
Figure 13 is an axial section through the roller 
shown in Figure 11, taken on XIII-XIII; 
Figure 1 4 is a side view of the roller shown in Figure 
1 3, in the direction of arrow XIV; 
Figure 1 5 is an axial section similar to that of Figure 
12 showing a component of the supporting roller of 
Figures 11-14, in an intermediate stage of the pro- 
duction process; 

Figure 1 6 is a section through the component of Fig- 
ure 15, taken on XVI-XVI; 

Figure 17 is an axial section taken on XVII-XVII 
through the component shown in Figure 15, at a lat- 
er stage in the production process; and 
Figure 18 is a perspective view, with separated 
parts, of a stage in the assembly of the roller of Fig- 
ures 11-17. 

[0009] Referring to the accompanying figures, the 
number 12 is a general reference for a supporting roller 
of axis X-X that comprises a skirt 14 designed to offer 
supportto a return side 1 6 of an endless chain of a chain 
conveyor (shown in the figures in chain lines), and a hub 
1 8, coaxial with the skirt 14 and designed to be slid ax- 
ially onto a journal 19. The term "skirt" here denotes a 
supporting structure comprising an intermediate bush 
15 with a cylindrical outer surface 15a capable of sup- 
porting the chain 16 as it advances. 
[001 0] Advantageously, a sleeve 20 made of material 
with high friction, meaning a sleeve made of a material 
with a high coefficient of friction, is laid over the skirt 1 4. 
It is particularly advantageous for the sleeve 20 to be 
slid axially onto the cylindrical outer surface 15a of the 
skirt 1 4. The said sleeve 20 covers all the cylindrical out- 
er surface 15a and so comes between the chain 16 and 
the intermediate bush 15. 

[0011] The sleeve 20 with high friction is preferably 
composed of a material selected from the natural or syn- 
thetic elastomers and in particular is of rubber. 
[0012] Also advantageously, the sleeve 20 is held 
tightly between two opposing shoulders 22, 24 and pref- 
erably between a first shoulder 22 and a second shoul- 
der 24 provided on the skirt 14 and on the hub 18 re- 
spectively, as will be detailed hereinbelow. Near one end 
26 of the hub 1 8 is an annular wall 28. This wall 28 has 
a radial relief 30 or shoulder forming the said second 
shoulder 24 by which the sleeve 20 is held. Integral with 
the cylindrical bush 15 of the skirt 14 is an end wall 32 
situated at the opposite end from the annular wall 28 of 
the hub 1 8. This wall 32 is annular, so that the roller 12 
can be slid axlalfy onto the journal 19. The surface of 
the free end of the bush 15 is the first shoulder 22 by 
which the sleeve 20 is held. At the end 33 of the sleeve 
20 nearest and facing the annular wall 28 is an inward 
annular projection 34 on which the said opposing shoul- 
ders 22, 24 are to act. The width of the annular projection 
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34 is greater than the minimum distance achievable be- 
tween the shoulders 22 and 24 after their closure. 
[001 3] The main advantages of the invention lie in the 
fact that the side 16 of the chain rolling (arrow h) over 
the sleeve 20 of material with a high coefficient of friction 
exerts a large tangential action (arrow i) on the support- 
ing roller 12 but overcomes the resistance caused by 
the impurities that collect between the roller 12 and the 
journal 19, thus ensuring precise skid-free rolling and 
without accelerated wear of the components in contact 
with each other (Figure 1). 

[0014] It is also an advantage that the sleeve 20 is 
held between opposing shoulders 22, 24, thus ensuring 
that the sleeve 20 is clamped and anchored firmly to the 
skirt 14 and to the hub 18 so that it will withstand the 
stresses produced by the section 1 6 of chain in motion. 
Moreover, this tight holding of the sleeve 20 creates a 
perfect seal, preventing impurities from getting inside 
the roller 12. By virtue of this embodiment of the inven- 
tion, the tight closure occurs against the annular projec- 
tion 34, which has small longitudinal dimensions com- 
pared with the overall dimensions of the sleeve 20, 
which fact makes it possible to have highly precise cou- 
pling even with not very high processing tolerances, as 
in the case of large-scale production. 
[0015] Another advantage is that, owing to the pres- 
ence on the skirt 14 of the sleeve 203 of elastomeric 
material, the coupling between the chain and the roller 
is noiseless, even at the high speeds of rotation of the 
chain. 

[0016] In order to prevent a sideways action relative 
to the supporting roller 12 from pushing the sleeve 20 
off, it is advantageous if the annular wall 28 of the hub 
18 and the end wall 32 of the skirt 14 extend partially 
against the sides of the sleeve 20 so that the sleeve is 
partially embraced by a containment seat 36. 
[0017] To prevent sideways movements of the chain 
16 as it rolls over the roller, it is advantageous too if a 
retaining flange 38 extends radially from one end of the 
supporting roller 12. For example, the flange 38 is 
formed as a radial extension of the annular wall 28 of 
the hub 18. 

[0018] In order that the sleeve 20 can be slid axially 
onto the skirt 14 and the annular projection 34 be held 
tightly, the hub 1 8 advantageously fits telescopically into 
the skirt 14. More specifically, a plurality of spokes 40 
extend inwards from the bush 1 5 and join a tube 42 po- 
sitioned coaxially with the skirt 14 and forming a seat 44 
for the hub 18 (Figure 6). 

[001 9] If using a supporting roller 1 2 comprising a hub 
1 B that fits the skirt 14 telescopically, it is advantageous 
to produce the hub 18 in acetal resin and the skirt 14 in 
polypropylene, in order to ensure good mechanical 
strength and at the same time reduce costs. 
[0020] Advantageously, the hub 18 and the skirt 14 
are connected by snap-connection means. The sleeve 
20, held between the skirt 1 4 and the hub 1 8, which are 
connected by the snap-connection means, is preloaded. 



For example, the skirt 14 has at least one seat 46 for 
receiving at least one tooth 48 projecting from the hub 
18. The seats 46 are preferably slots formed transver- 
sally in the bush 15, into which teeth 48 formed on the 

5 ends of elastic brackets 50 extending longitudinally from 
the annular wall 28 of the hub 18, engage with a snap 
action from the inside of the bush 1 5. 
[0021] For correct angular location of the hub 1 8 with 
respect to the skirt 1 4, the tube 42 contains at least one . 

10 longitudinal slot 52 for receiving a relief 54 on the outside . 
of the hub 18 (Figure 6). The relief 54 of the hub 18 and 
the slot 52 of the tube 42 are arranged so as to align the 
teeth 48 projecting from the hub 1 8 with the slots 46 
formed in the skirt 14, for a correct engagement. 

15 [0022] The sleeve 20 is advantageously slid axially 
onto the skirt 14 to provide an interference fit, which fa- 
cilitates the transfer of the tangential action produced 
by the rolling of the chain from the sleeve 20 to the skirt 
14 and thence to the hub 1 8. To still further advantage, 

20 the sleeve 20 is fixed integrally to the skirt 14 by the 
provision of a plurality of longitudinal projections 55 . 
formed on the outside of the skirt (Figure 6). 
[0023] In order to prevent impurities from penetrating 
between the hub 1 8 and the tube 42 and filling the space 

25 58 defined by the tube 42, end wall 32 and intermediate 
bush 15, as well as by the annular wall 28 of the hub 18, 
a relief 60 is provided in the tube 42 at the opposite end 
from the said annular wall 28 and engages in the outer 
wall of the hub 18 (Figure 4). The proposed supporting 

30 roller 1 2 is therefore more hygienic and does not require 
repeated and frequent dismantling for cleaning purpos- 
es. 

[0024] As can be seen in Figure 7, it is possible and 
advantageous to provide a supporting roller 122 accord- 

35 ing to the invention without the chain 1 6-retaining flange 
38. This means that it is possible to provide supporting 
means for the return side of an endless chain of a con- 
veyor, the said means comprising at least two flanged 
38 rollers 12 arranged symmetrically and rotating idly 

40 on the journal 19 (Figure 8). Alternatively, the said 
means may comprise at least one supporting roller 122 
with no flange (Figure 9), or the supporting means may 
comprise a supporting roller 12 with a retaining flange 
38 and a roller 122 without this flange (Figure 10). 

4 5 [0025] The operation of the supporting roller will now 
be described with the assistance of Figures 1 and 6. 
[0026] The hub 1 8 is fitted into the inside of the tube 
42, and tightly closes (in the direction of arrow g in Figure 
6) the sleeve 20 which has already been slid axially (in 

50 the direction of arrow f) onto the sleeve 14. Because of 
the sleeve 20, which is made of a material with high fric- 
tion, the supporting roller 12 is stressed, under the 
weight of a section of the chain 16 in motion (arrow h) 
with a tangential action sufficient to overcome the rolling 

55 resistance due to impurities accumulated on the journal. 
[0027] Figures 11 to 18 illustrate a further embodi- 
ment of a supporting roller 1 23 in accordance with the 
present invention. In these figures, parts identical or 
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similar to those previously described will be identified by 
the same numerical references. 

[0028] The peculiarity of the roller 123 in this further 
embodiment of the invention lies first of all in the fact 
that it is provided with a sleeve 203 which is not simply 
slid axially onto the skirt 14 but overmoulded directly 
around it, by injection of material in liquid phase into a 
mould containing the skirt 14, around the cylindrical out- 
er surface 15a of the skirt 14. 

[0029] The slots 46, provided in the skirt 14 to accom- 
modate the teeth 48 projecting from the hub 1 8 to bring 
about the snap connection between the skirt 14 and the 
hub 1 8, extend into the thickness of the bush 1 5 but not 
all the way through the thickness of this bush 15, in other 
words the slots 46 do not break through onto the cylin- 
drical outer surface 15a: the cylindrical outer surface 
15a of the bush 15 therefore has no openings and is 
essentially continuous. 

[0030] The end wall 32 of the skirt 1 4 preferably does 
not extend radially beyond the cylindrical outer surface 
1 5a of the skirt 1 4, and stops more or less flush with the 
said surface 15a. In other words, the containment seat 
36 for the sleeve 203 is not formed. Also, the sleeve 203 
not only extends over the cylindrical outer surface 15a 
of the skirt but also continues past a circular edge 320 
between the bush 15 and the end wall 32 to form a dis- 
coidal covering 204 which clings to and covers the out- 
side of the end wall 32 of the skirt 1 4. The discoidal cov- 
ering 204 extends as far as the edge of the central open- 
ing of the tube 42. In this way the face 204 acts as a seal 
against the hub 18, preventing dirt from working in be- 
tween the hub and tube 42. 

[0031] In orderto produce the sleeve 203, the skirt 14 
(Figures 15 and 1 6) is first made and then inserted into 
a mould, and the elastomeric material which will form 
the sleeve 203 is Injected into this mould in the liquid 
phase in such a way as to ove (mould the sleeve 203 
and the face 204 directly onto the skirt 14. A substan- 
tially single component 143, shown in Figure 17, is thus 
obtained in which the sleeve 203 is firmly fixed to the 
skirt 1 4. The hub 1 8 can then be coupled to the compo- 
nent 143 in the same way as described earlier with ref- 
erence to the first two embodiments. The sleeve 203 is 
thus again held tightly between the opposing shoulders 
22, 24. 

[0032] Given the right apparatus, the skirt 14 and the 
sleeve 203 can also be made by co-injecting the two 
different materials into a suitable mould. 
[0033] Examples of suitable materials from which to 
make the roller 123 are polypropylene for the skirt 14 
and thermoplastic rubber EPDM for the sleeve 203; al- 
ternatively the skirt 14 can be made in ABS, and the 
sleeve 203 in thermoplastic polyurethane rubber. Other 
materials can of course be used, as will be obvious to 
those skilled in the art. 

[0034] Producing the sleeve 203 by ovemnoulding it 
directly onto the skirt 14 not only simplifies the opera- 
tions of assembly of the roller, which Is now therefore 



composed of two components (the hub and the com- 
bined skirt and sleeve) instead of three as in the earlier 
embodiments, but also offers a better guarantee, com- 
pared to the simple interference fit, that the tangential 

5 action produced by the rolling of the chain will be trans- 
mitted to the skirt 1 4 and so to the hub 1 8. 
[0035] It should be observed that the roller 1 23 in ac- 
cordance with this further embodiment can also be mod- 
ified in such a way as to eliminate the flange 38, thus 

10 giving a structure similar to that of Figure 7, and there- 
fore making the variety of configurations shown in Fig- 
ures 8,' 9 and 1 0 possible. 

[0036] A person skilled in the art could, of course, in 
order to satisfy particular and specific requirements, 
15 make numerous modifications and alterations to the 
supporting roller described above that would nonethe- 
less all remain within the scope of protection of the in- 
vention as defined in the following claims. 

20 

Claims 

1. Supporting roller (12, 122, 1 23) of the type compris- 
ing a skirt (14), for supporting a return side (16) of 

25 an endless chain of a chain conveyor, and, coaxial 
with the skirt (1 4), a hub (1 B) designed to rotate idly 
on a journal (1 9), characterized in that it compris- 
es a sleeve (20, 203) made of a material having h igh 
friction laid over the skirt (14). 

30 

2. Supporting roller (1 23), according to Claim 1 , char- 
acterized in that the sleeve (203) is overmoulded 
around the skirt (14). 

35 3. Roller (1 2, 1 22) according to Claim 1 , 

characterized in that the sleeve (20) is slid axially 
onto the skirt (14). 

4. Supporting roller (12, 122), according to Claim 3, 
40 characterized in that It comprises a plurality of pro- 
jections (55) formed on the outside of the skirt (14) 
to act on the inside of the sleeve (20). 

5. Supporting roller (12, 122, 123), according to Claim 
45 2, 3 or 4, characterized in that the sleeve (20, 203) 

laid over the skirt (14) is held between opposing 
shoulders (22, 24). 

6. Supporting roller (12, 122, 123), according to Claim 
so 5, characterized in that the sleeve (20, 203) is held 

tightly between a first shoulder (22) and an oppos- 
ing second shoulder (24). 

7. Supporting roller (12, 122, 123), according to Claim 
55 6, characterized in that it comprises an annular 

wall (28) near one end (26) of the hub (1 8) and in 
that the said" annular wall (28) forms the second 
shoulder (24) for holding the sleeve (20, 203). 
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8. Supporting roller (12, 122, 123), according to Claim 

7, characterized in that it comprises the first shoul- 
der (22), for holding the sleeve (20, 203), at one end 
of the skirt (14). 

9. Supporting roller (1 2, 1 22, 1 23), according to Claim 

8, characterized in that it comprises, inside the 
sleeve (20, 203), an annular projection (34) on 
which the opposing holding shoulders (22, 24) can 
act. 

10. Supporting roller (12, 122, 123), according to any 
one of the preceding claims, characterized in that 
the hub (1B) fits telescopically into the skirt (14). 

11. Supporting roller (12, 122, 123), according to Claim 
10, characterized in that a plurality of spokes (40) 
extend inwards from the skirt (14) and join a tube 
(42) positioned coaxially with the skirt (14) and 
forming a seat (44) for the hub (18). 

12. Supporting roller (123), according to Claim 11, 
characterized in that an end wall (32) of the skirt 
(14) extends from the latter towards the tube (42). 

13. Supporting roller (123), according to Claim 12 as 
dependent on Claim 2, characterized in that the 
sleeve (203) overmoulded around the skirt (1 4) also 
extends over the end wall (32) of the skirt (14) so 
that it covers it externally. 

14. Supporting roller (12, 122, 123), according to any 
one of the preceding claims, characterized in that 
the hub (18) and the skirt (14) are connected by 
snap-connection means. 

15. Supporting roller (12, 122, 123), according to Claim 
14, characterized in that it comprises at least one 
seat (46) in the skirt (14) for at least one tooth (48) 
projecting from the hub (1 8) to snap into to form the 
said snap engagement. 

16. Supporting roller (12, 122, 123), according to Claim 
15 as dependent on Claim 7, characterized in that 
it comprises the one or more teeth (48) at the end 
of at least one bracket (50) extending longitudinally 
from the annular wall (28). 
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19. Supporting roller (12, 122, 123), according to Claim 
2 or 3, characterized in that the sleeve (20, 203) 
is of a material selected from the elastomers. 

5 20. Supporting roller (12, 122, 123), according to Claim 
2 or 3, characterized in that the sleeve (20, 203) 
is of rubber. 

21. Supporting roller (123), according to Claim 20 as 
10 dependent on Claim 2, characterized in that the 

sleeve (203) is of thermoplastic rubber. 

22. Supporting roller (123), according to Claim 21, 
characterized in that the said thermoplastic rubber 

is is of EPDM or polyurethane type. 

23. Supporting roller (12, 122, 123), according to Claim 
1, characterized in that the hub (18) is made of 
acetal resin. 

20 

24. Supporting roller (12, 122, 123), according to Claim 
2 or 3, characterized in that the skirt (14) is made 
of polypropylene or of ABS. 

25 25. Means of support for a return side of an endless 
conveyor chain, according to any one of the preced- 
ing claims, characterized in that It comprises at 
least two supporting rollers (12, 122, 123) rotating 
idly side by side on a journal (1 9). 

30 

26. Supporting means, according to Claim 21, 

characterized in that at least one of the supporting 
rollers (12, 123) has a chain (1 6)-retaining flange 
(38). 

35 
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17. Supporting roller (12, 122, 123), according to any 
one of Claims 14 to 16, characterized in that it so 
comprises at least one longitudinal slot (52) for re- 
ceiving an angle-locating relief (54) on the outside 
of the hub (18). 



18. Supporting roller (12, 123), according to Claim 1, 55 
characterized in that it comprises a chain (1 6)-re- 
taining flange (38). 
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